Ⅲ ABSTRACT: Th is article explores introduced and invasive species, untangling the ways in which disciplinary frameworks across the social sciences, natural sciences, and humanities examine introduced and invasive species and their relations with human societies. It focuses on how attention to this topic varies as well as what the unifying factors and commonalities are, and what benefi t we gain from a comparison of approaches. Th e article discusses work from a range of disciplines to examine and critique the ways in which we think about introduced and invasive species not only in ecological but also in social and cultural terms.
would be "identifi ed and prioritized, " "priority species" would be "controlled or eradicated, " and measures would be put into place to "manage pathways to prevent their introduction and establishment" (CBD 2010) .
While the pace and scale of animal movements has increased, it is part of a long and shared history with human communities (see, e.g., Crosby 1972) . Th en and now, the addition of species into new locales is oft en of substantial impact (Mooney and Cleland 2001) , intentional or not, and is especially common in areas with signifi cant trade and travel (Keller et al. 2011) . Domesticated animals that have turned feral can also have considerable impacts on ecosystems (Cruz et al. 2005; Weeks and Packard 2009) . So too can species that are moved around for aesthetic and recreational reasons (see Dunlap 1997 on the acclimatization movement in the United States). Sociocultural systems are also aff ected by species introductions (and/or their removal).
Although changes are common when new species arrive in ecosystems, questions remain about how substantial of an impact any given introduced species has in a specifi c recipient system, and scholars continue to explore factors that lead to "invader success" (Crooks et al. 2011; Jeschke and Genovesi 2011; Powell et al. 2013; Zerebecki and Sorte 2011) . Th ey also focus our attention on pressing issues such as how climate change will impact species distributions and assemblages (Lavergne et al. 2010) . Human communities and all species are part of what some restoration ecologists call novel ecosystems, where we experience rapid ecological, environmental, and cultural change, including changes in species confi gurations (Hobbs et al. 2013 ; see also Davis 2009; Davis et al. 2011) . Introduced, and especially, invasive species "will have increasingly important roles and functions in future landscapes" (Rotherham and Lambert 2011: 15) .
While invasive species management policies generally refl ect the CBD guidelines, some scholars across disciplines are re-examining how we understand introduced species, the language we use to discuss them (and why that matters), and how to manage them. Communities also face decisions about how to engage introduced species. On the one hand, frustration about introduced species is evident. Take, for example, the public hunts to capture or kill invasive species in Florida, such as lionfi sh derbies and Burmese python hunts, and the annual cane toad hunts in Australia. Artists for their part are making art from invasive plants. On the other hand, debates about the impact of cats on native wildlife and whether to "rid" them from areas show that public concern about introduced species varies.
We can expect continued animal introductions and interspecies interactions. Our changing climate is encouraging a greater fl ow of introduced species to new areas and with likely negative impacts for native species (Diez et al. 2012) . Th e impending "invasion" of the Antarctic Peninsula by non-native introduced species is of special concern (Chown et al. 2012) . Although international law forbids the introduction of new species to Antarctica, it cannot likely stem the tide. Already, an increasing number of tourists and scientists to the continent unknowingly bring along an average of 9.5 seeds per visitor (Chown et al. 2012) . Humans and other animal species will continue to move together to the far reaches of the planet, as we did in days past. As Anna Tsing points out, "human nature is an interspecies relationship" (2012: 144) . How do we tease apart and trace these interspecies relationships, the threads that link humans, nonhuman animals (and plants), and ecosystems in ways that produce introduced species?
Scholarly engagement with regard to introduced species is dynamic (Alderman 2004; Chew 2009; Helmreich 2005; Smout 2011 ). In the United States alone, scientifi c debates over species introductions have raged on for more than a century (Coates 2006) . Although academic scholars have disciplinary understandings that infl uence the direction of research and how questions are formulated, these are not stable or uniform. We also see though increasing interdisciplinary conversations that soft en the disciplinary edges about how to think and what to do (if anything) about introduced species. Th ere are also shift s within disciplines to re-examine long-held dictums.
Borrowing from Donna Haraway, artist Mark Dion describes the nature of culture as a "big messy ball of string, " arguing that the job of the cultural critic is to "tease out, lift and separate, and trace these threads to see how they are linked, where they come from and to appreciate and articulate the tangle" (quoted in Aloi 2012: 149) . Th ere is much to untangle in relation to introduced and invasive species: Are we asking the right or best questions?
Introduced Species
An introduced species generally sits in opposition to a native species. But here the line can be blurred. Chew and Hamilton (2011) point out that the defi nition of native or nativeness is complex, and the specifi cities of "human intervention" depend on cultural context. For many ecologists, policymakers, and the public a species introduction is defi ned primarily by how it happens: Is it human-mediated? Would an animal or plant be in a given place if not for human intervention? If a species evolves in a place, or if an individual or population of a species reaches a place on its own, then it is native. If its arrival is human-mediated, intentional or not, then it is considered to be introduced. Some introduced animals are also defi ned as invasive if the species is negatively disrupting a native species (plant or animal) or if it is changing ecosystem dynamics in a way deemed (by humans) undesirable for that system. Although ecologists oft en defi ne "invasive" to mean spreading, the term is also associated with having a harmful ecological or economic impact. President Clinton's 1999 Executive Order 13112 defi nes "invasive species" as "an alien species whose introduction does or is likely to cause economic or environmental harm or harm to human health. " Even a native species can be deemed problematic and targeted for mitigation, in the process transitioning to a native invader (Carey et al. 2012; Valéry et al. 2009 ). Scholars in the ecological sciences explore these dynamics and the ways in which species can rapidly increase and diff use widely into new ecosystems (Richardson and Pyŝek 2008) . Th ere is also an increasing number of "breakthroughs" that can halt or slow introduced animal progression (Lodge et al. 2009 ).
Numerous case studies show the negative ecological and economic impact of introduced species, especially invasive ones. Others show that some introductions do not cause signifi cant problems for natives (Robey et al. 2011) or for ecosystem function (Ehrenfeld 2010) . Species may also become naturalized or locally adapted in ways that "suggest that integration of native animals into novel plant and animal communities is possible" (Lugo et al. 2012: 234) . Some ecologists are quick to note that for the vast majority of animal introductions there is no substantial research on the full range of impacts, and that we do not have enough data on certain aspects of species introductions, for example, on "extinction debts" (on plants, see Gilbert and Levine 2013) . But some studies do show that some ecological systems can adapt to invasive species and function in new hybrid systems (Lugo et al. 2012; Phillips and Shine 2004) . Still others show that even species classifi ed among the "world's top 100 most invasive pest species, " such as the red-eared slider, do not necessarily cause harm to native species, or at least those with which it might compete (Robey et al. 2011 ; see also CABI 2013 for examples of red-eared slider impacts on natives in various locales). An invasive species can also increase the carrying capacity and population of a native species. For example, an invasive plant species with entomophilous fl owers is likely, over time, to increase populations of native bees in a national park in Utah (Tepedino et al. 2008 ). Further, a study by Bertness and Coverdale (2013) shows that an invasive species can facilitate the restoration of a degraded ecosystem. In this case, invasive green crabs in New England consume and frighten away herbivorous native crabs that have been denuding hundreds of hectares of low marsh (because overfi shing has depleted native crab predators), allowing for the recovery of cord grass. Th e authors argue that in this case an invasive species has contributed to restoring a degraded ecosystem.
Knowledge about how species interact with new systems is not conclusive. To this point, when asked if biological invasions decrease biodiversity, ecologists James H. Brown and Dov F. Sax responded, "Yes and no. Th e fact is, we don't know nearly as much about invading species as we need to-despite decades of research" ("Aliens among Us" 2007) . Scholars are only beginning to explore a wide range of topics, including density-impact curves (Yokomizo et al. 2009 ), overall ecosystem pollution (Crooks et al. 2011) , and animal personalities (Carere and Gherardi 2013) .
Although some argue that "any new [species] introduction warrants concern" (Simberloff 2012: 39) , others are rethinking established understandings about species and how they and ecosystems operate (Chew and Hamilton 2011; Davis 2009; Davis et al. 2011; Lugo et al. 2012; Schlaepfer et al. 2012 ). Schlaepfer et al. off er this: "Th e world is rapidly changing, as are the ways we view non-native species. How we manage these species and whether we even chose to maintain a distinction between native and non-native species in the future is a wide open question" (2012: 1157).
Debates focus on whether to consider introduced and established species as bona fi de members of local ecosystems and whether human-caused introductions are qualitatively diff erent from introductions caused by other "more natural" processes (Coblentz 1991; Lugo 1990 Lugo , 1992 Sax et al. 2005; Simberloff 2003; Temple 1990; Vermeij 2005) . Th e challenges emerging within ecology are linked to a realization that introduced species are an established part of our lives, and that some do not substantially change the fundamental character of its environment (Davis et al. 2011 ).
Davis et al. argue with regard to this issue that it is "impractical to try to restore ecosystems to some 'rightful' historical state … it is time for conservationists to focus much more on the functions of species, and much less on where they originated" (2011: 154). Th ey point out that natives can also, under certain circumstances, cause harm, and that many introduced species are useful. While they still support the management of some invasive species (e.g., when there is a threat to human health or of great economic harm), they want us to reconsider the metrics by which a species is determined to be invasive. Th e journal received and published numerous critical responses to this piece and numerous responses appeared elsewhere, sparking a significant debate (e.g., Chew and Carroll 2011; Paolucci et al. 2013; Simberloff 2011 Simberloff , 2012 Simberloff et al. 2012) .
Another recent debate in the journal Conservation Biology highlights this re-examination with contributors questioning whether the native/non-native distinction is worthy any longer of scholarly attention (Schlaepfer et al. 2011 (Schlaepfer et al. , 2012 Vitule et al. 2012) . Still other ecologists turn our attention to "novel biotic communities" that are dominated by facilitating, rather than competing, interactions between native and introduced species-where we fi nd "patterns of mixing" among introduced and native species (Lugo et al. 2012: 233) . In addition, recent articles in Biological Invasions (Lopez-Torres et al. 2012) , Animal Conservation (Lugo et al. 2012) , and Science (Marques 2011; Vince 2011) , along with commentaries in media venues such as the New York Times (Christie 2012; Raffl es 2011; Revkin 2012) and National Geographic (McGrath 2005; Schaul 2012) show that this debate continues and is available to the public as well as scholars.
Scholars, especially in the social sciences, are examining the ways in which we think about introduced species in social and cultural terms (Foster and Sandberg 2004; Hall 2009; Norgaard 2007; Olwig 2003; Pfeiff er and Voeks 2008; Schüttler et al. 2011) . Th ey are also exploring how humans categorize and cognize introduced animals and plants around them (Chew 2009; Constantino 2011; Fortwangler 2009; García-Quijano et al. 2011; Helmreich 2005 Helmreich , 2009 Stein and Moxley 1992; Warren 2007) . Some are also examining how scientifi c conceptualizations of invasive species can undermine traditional or local claims to natural resources (Weeks and Packard 2009) . Th ese works underscore the porosity, subjectivity, and contested nature of people's ideas about nativeness and belonging in relation to introduced species in a local ecosystem. Borrowing from Anderson (1983) , García-Quijano et al. (2011) use the concept of "imagined ecological communities, " extending the "imagined" quality of human national communities to local ecological communities as viewed by people. Here we fi nd fl uidity in the notion of "membership" and whether species belong at a particular point in time in a locale/ecosystem.
Social science work has revealed that people's perspectives and attitudes toward introduced species-and whether they belong in an ecosystem or not-vary depending on the specifi c impacts that the species has on their livelihoods, enjoyment of the landscape, and their sense of environmental aesthetics, phylogenetic bias, knowledge of and experience with their local ecosystems, and changes across time and with new information. For example, Shackleton et al. (2007) found that a community in the Eastern Cape, South Africa had a preference for higher densities of an introduced species. In another community in south India, the Soliga believe that the lantana plant has had negative eff ects on the ecosystem and their livelihoods (Sundaram et al. 2012) . In Toronto, Foster and Sandberg (2004: 178) show how invasive species are compatible with recreational interests and serve important functions for local ecosystems and human communities. Th ey demonstrate a need in urban environments to "learn to live with invasive species. "
In another exploration of people's perspectives and attitudes toward introduced species, Trigger (2008) explores the responses of Aboriginal people in Australia to introduced animals and plants resulting from British colonization. He examines how buff alo, horse, donkey, cattle, and cats have been embraced within some Aboriginal cultural traditions, and presses us to consider the implications for how identities can be defi ned in terms of native landscapes comprised of introduced species (for a counter case, see Rose 2002) . In a similar way, Trigger et al. (2008) explore the ways in which even the cane toad in Australia, generally accepted to be a detrimental invasive species and portrayed as un-natural in campaigns to remove it, has been embraced in cultural ways by at least some of the Australian population. Th ey point out that invasive species too can be embraced for various reasons "not least being a sense of familiarity facilitated by proximity, and perhaps at times an ironic celebration of what authoritative opinion says is an ugly, disgusting and worthless animal" (Trigger et al. 2008: 7) . Th eir work, which also explores the way in which animals with an ambiguous status are reconceptualized as part of restoration eff orts (e.g., dingo), highlights the ways in which "negotiated cultural identities impact upon social constructions of 'nature' and what is 'natural'" (2008: 8) .
Along similar lines, Moore (2012) explores the ways invasive species become situated within existing species management regimes. In the Bahamas, fi shermen and lionfi sh are framed together in a way that situates them as "threatening fi gure [s] in an ecosystem in crisis"; the lionfi sh needs to be eaten and fi shermen educated because they are seen as "transgressive overfi shers" (Moore 2012: 677, 682) . Here fi shermen become the logical focal point to manage the newly arrived species; they can do what they do best, that is, overfi sh. Here, while the lionfi sh becomes a legitimate part of the Bahamian fi shery (i.e., managers can protect the system by adding lionfi sh to the offi cial fi sheries management structure), authoritative perspectives on fi shermen rearticulate that they have a detrimental impact on the external environment (Moore 2012: 681, 683 ). Moore shows that both the lionfi sh and the fi shermen are "malleable fi gures" that are "designed together by international fi sheries science and policy" (2012: 683) . Decisions about belonging are craft ed, and here humans and other species are wrapped together in decisionmaking processes. Th is example (drawing on work of Helmreich 2005) supports the argument that notions of "invasive" among scientists and communities are situated within place-specifi c cultural and historical relations.
Such scholarship can be discussed as part of a movement to focus on human and nonhuman animal "entanglements. " Anthropologist Eduardo Kohn calls for an "anthropology of life" encouraging us to not be "just confi ned to the human but concerned with the eff ects of our entanglements with other kinds of living selves" (2007: 4). In pursuit of this, a number of anthropologists are engaging in multispecies ethnography, "studying the host of organisms whose lives and deaths are linked to human social worlds" (Kirksey and Helmreich 2010: 545). Anthropologist Samantha Hurn points out that the discussion is advanced by "truly attempting to 'see' the world" through other species' perspectives (2012: 215). Kirksey and Helmreich focus our attention toward not only seeing other perspectives but challenging us to rethink our categories of analysis. Th ey write: "wrangling with species … means that we need to take natural and cultural categories as we receive them and try simultaneously to rethink and undo them" (2010: 563).
Kirksey and Helmreich (2010) also point to a wide range of work pursued in fi elds such as animal studies and animal-human relations, which press for a stronger focus on nonhuman animals as part of our scholarship. Th e emphasis is that we see the animal. Similarly, artist Steve Baker examines the work of artists "whose art treats animals as creatures who actively share the more-than-human world with humans, rather than as mere symbols or metaphors for aspects of the so-called human condition" (2013: 3-4). Here we also fi nd animators and fi lmmakers creating pieces in which animals talk directly to humans (Christie 2011 (Christie , 2012 Livnat 2011 Livnat , 2013 pushing us to consider them as individual beings with unique perspectives in relation to ecosystems (even if arguably we are still translating or craft ing their voices into a language humans can understand).
Some scholars, such as biological anthropologist Barbara J. King (2011) , press further: "How can an understanding of other creatures' lives guide us beyond study of animals to acting for animals?" But are we supposed to act for all animals? Or only the ones we want in certain places, or that we believe belong there? Should we act for introduced cats and pythons, or only native birds? And is that even the best way to think about a distinction? What are the criteria by which we decide? Does it matter if the introduced species in question is "invasive" or "naturalized"? Do "introduced" or "invasive" species have any rights? What if an introduced species has become part of a cultural tradition or is valued economically?
"Invaded" Spaces
In 2000 philosopher Mark Sagoff penned a piece for the Chronicle of Higher Education, titled, "Why Exotic Species Are Not as Bad as We Fear. " He criticizes the link between the way in which "biologists sometimes attribute to immigrant species some of the same characteristics that nativists and xenophobes have ascribed to immigrant humans: sexual robustness, excessive breeding, low parental involvement with the young, a preference for degraded conditions, and so on" (Sagoff 2000: B7) . Banu Subramaniam, working at the intersections of plant evolutionary biology and social and cultural studies of science, followed with a strong critique of the ways in which journalists and scientists extend "xenophobic rhetoric that surrounds immigrants" to plants and animals (2001: 138). Subramaniam suggests that we are "living in a cultural moment where the anxieties of globalization are feeding nationalisms through xenophobia. Th e battle against exotic and alien plants is a symptom of a campaign that misplaces and displaces anxieties about economic, social, political, and cultural changes onto outsiders and foreigners" (2001: 142). Sociologist Adrian Franklin (2013) penned an opinion piece for the National Times (of Australia) making a similar point about the uneasy space created when discussions about unwanted feral cats in Australia seem closely related to unwanted asylum seekers and migrants.
Anthropologist Hugh Raffl es (2011) also addressed this concern in a New York Times piece:
Th e anti-immigrant sentiment sweeping the country, from draconian laws in Arizona to armed militias along the Mexican border, has taken many Americans by surprise. It shouldn'tnativism runs deep in the United States. Just ask our non-native animals and plants: they too are commonly labeled as aliens, even though they also provide signifi cant benefi ts to their new home. While the vanguard of the anti-immigrant crusade is found among the likes of the Minutemen and the Tea Party, the native species movement is led by environmentalists, conservationists and gardeners. Despite cultural and political diff erences, both are motivated-in Margaret Th atcher's infamous phrase-by the fear of being swamped by aliens.
Th ere have been strong responses to such criticisms. Carlton et al. (2011) , for example, explain: "None of these concerns, in the minds of environmentalists, conservationists and scientists with whom we work, is linked in any way to the intentional human immigration that continues to increase the vitality of this country. " Others present similar responses. Simberloff et al. (2013: 59, 63) argues:
Invasion scientists became increasingly predisposed against non-natives not because they originated elsewhere, but because the probability of negative impact by non-natives is far greater than for natives and because the frequency of invasions has increased exponentially. Th is, rather than displaced xenophobia, is why origins matter to invasion scientists … Th e wish to maintain the global diversity of native communities and ecosystems has nothing to do with xenophobia. On the contrary, it stems from principles similar to those that defend the right for every human society to retain its cultural distinctiveness.
Th is type of argument suggests that because the key motivation is not nativism then the continued use of the term "invasive" is not otherwise problematic. Yet we still face complex ways in which the use of such terms can be interpreted in public discussions. Although invasion biologists explain that "researchers talk about 'invasions' because what is observed really is reminiscent of armies moving" (Simberloff 2013: 63) , some critics continue to see such use as raising unnecessary connections in public dialogue between situations faced by newly arriving humans and animals introduced into new ecosystems. What is oft en seen as uncomfortably parallel is that one part of society determines whether the impact of other individuals or groups is positive or negative and then decides whether rights will be granted be remain in a particular locale. It is in this context a question about belonging. Th e work of anthropologists Jean and John L. Comaroff on invasive plants in South Africa highlights this need to carefully understand the ways in which notions of "invasive" matter on the ground for human communities and other species. Th ey analyze "ideology-in-the-making" following a massive blaze in early 2000 that led to a disaster in Cape Town in which 9,000 hectares burned. Th ey explain how offi cials and the public quickly embraced an argument that invasive alien plants were the culprits because these burn more readily and intensely than native fl ora. Th eir case study examines how the fl ames "illuminate an implicit landscape of aff ect and anxiety, inclusion and intrusion, prosperity and loss" (Comaroff and Comaroff 2001: 629) . Here the "domain of public experience" in South Africa at the time, namely "a submerged landscape of civic terror and moral alarm" around perceived threats to the nation from people immigrating to the country, became intricately linked to arguments about why Cape Town burned. Th e question in the public's mind was: Who and what belongs in South Africa, which people and which plants and animals? Th e Comaroff s do not challenge the actual danger posed by the fi res or the eff orts to manage "foreign fl ora"; instead they call our attention to the ways in which public discourse about invasive species can go beyond what we might expect in relation to a discussion about botany but speaks to the very basis of what "nationhood and belonging mean " (2001: 631) . In other words, the ways in which we discuss invasive species is not only a discussion about plants and nonhuman animals. Asking if a plant is a hateful interloper is only what they call a short step from asking "who, exactly, is, a South African?" (2001: 650).
A focus on "invasion" and "immigrants" in relation to other species has deep roots (for discussions see Coates 2006, and Hamilton 2011) . For example, Alfred Cort Haddon, who began his career as a zoologist and ended it as an anthropologist, argued in an 1890s report for the British Association for the Advancement of Science, "the present time is a very critical period for the native fl ora and fauna of many parts of the world [especially for islands] … whose native forms have been found to be specially liable to be swamped by immigrants" (cited in Kuklick 1996) . It is diffi cult to know precisely how Haddon situated his use of these terms within broader frameworks of the time, but we do know that such terms were infl uenced by English common law regarding human citizenship rights (Chew 2012; Chew and Hamilton 2011) .
In an interview with the ecologically oriented blog Leaf Litter, ecologist Mark Davis points out that the dominant language and emphasis on invasion is not necessary -more neutral options are available (Nelson 2011): I doubt it was a conscious decision, but a choice was made to frame this phenomenon of species being moved around the world as "invasions" and to call species that were being moved from one place to another "invaders" … Th e phenomenon did not have to be framed this way. It could have been framed as "species additions" … [it] could also have been called "global mixing of species, " a more neutral characterization that does not embed the phenomenon into this highly value-based language. Th at language set the tone for decades. It was obvious that non-native species were not desired, as you don't call something an "invader" unless you have a negative opinion about it. Most ecologists and most of the public embraced this notion that we were being "invaded. "
Employing native, alien, foreign, indigenous, and immigrant among others in ecological discussions is, on the one hand, a way to describe and analyze species and ecosystem conditions. On the other hand, the language suggests whether humans and other species and/or populations of species, belong.
Anthropologist Bill Maurer's work (1997) on belonging and citizenship in the British Virgin Islands is useful here-he highlights the ways in which "discussions about immigrants are discussions about change and transformation, " that for many British Virgin Islanders changes in who lives in the islands are "frightening and represent a threat to what is today perceived as a cherished, old-time way of life" (21) . Th rough what he calls "transition narratives" people are able to engage conceptions of both continuity and change that are in "constant tension" (22) . How are our reactions-as scholars, academics, commentators, and citizens-to introduced species shaped by our perceptions of "cherished, old-time" ways of life, or perhaps in this context, our knowledge and experience of ecosystems and species to date? Are we in the midst of a "transition narrative" such that we experience (and long for) some continuation of systems under rapidly changing situations? Does this make us like change, or dislike it? Does it shape how we think about belonging and species in places? Might we humans also be considered invasive (native) species?
Here the argument put forward by Davis et al. (2009: 154) -that species should be valued not on their place of origin but "around whether species are producing benefi ts or harm to biodiver-sity, human health, ecological services and economies"-may appeal to a wide range of scholars and observers (even if many remain opposed). Th ere are, of course, still questions that can be raised and debated. Must, for example, a species (or a population of, or an individual animal) be valued primarily in a utilitarian or functional framework? Are we fully seeing the animals (can we even do that)?
Places for Introduced (and Invasive) Animals?
Restoration scholars argue that if we damage a system that we should not have rearranged in the fi rst place, we should fi x it. In other words, introduced and invasive species, generally speaking, should be removed or at least their impact mitigated. Or, as Charles Elton wrote (1958: 110): we are faced with the life-and-death need not just to fi nd out new technological means of suppressing this plant or that animal, but of rethinking and remodeling and rearranging much of the landscape of the world that has already been so much knocked about and modifi ed by man; while at the same time preserving what we can of real wilderness containing rich natural communities.
In this perspective, we must preserve what we can of wilderness while trying to remodel and rearrange what we have knocked around. We should redress the most damaging situations created by our hand. In her book, Unnatural Landscapes: Tracking Invasive Species, science writer and environmental journalist Ceiridwen Terrill (2007: 5) , makes this point explicit when she recounts a conversation with a historian friend: "I'm all for history, " he said. "As far as those invasive species you're talking about, one of the reasons to study the history of their introductions is to fi gure out what the mistakes were and then do your best to fi x them. " I agreed with him … My hope for this book is that it will make regular people … want to learn about mistakes that may have been made in our own regions and help to repair damage and avoid invasive-species introductions in the future.
Th e understanding here is that we have an obligation to native systems, which are presumably not touched previously by humans or only minimally so. Th ings have to be made right. Complicating this argument though is what environmental historians have noted for some time-that humans are and have always been part of ecosystems, and that "wilderness" is a social construct, and can be found as much in cities as in national parks (Cronon 1996) . Similarly, Chew and Hamilton note that "positive evidence that human agency has never aff ected a taxon's distribution is hard to come by " (2011: 41) .
Th is obligation to native systems oft en leads to culling unwanted animals. For example, three thousand reindeer on the island of South Georgia near Antarctica were recently eradicated, or some might say corralled and killed by a bolt gunshot to the head (Doyle 2013) . Norwegian whalers introduced the reindeer in the early twentieth century to the island as a food source. Because the animals damage native plants and animals and erode soil, today they are deemed invasive and need to be killed. An example from my own fi eldwork in the US Virgin Islands also highlights the drive toward culling, in this case by individuals who feel responsible. A woman explained to me why she wants to kill green iguanas that are numerous on her property and increasingly present in the islands (the species is managed as a native species but some resource managers consider it only naturalized, in any case its numbers are increasing considerably; Fortwangler and Livnat 2013): "I did it. I brought them here as pets. I let them loose. I feel bad for them now. We want to kill them because there are too many. It didn't turn out the way I wanted. "
Managing introduced and invasive animal species oft en means killing them. While animal death is part of multiple, historic and contemporary, human--animal interactions, we now have an increasing number of situations in which humans kill individual animals or populations because humans (now or in the past) put the animals in the wrong place (intentionally or otherwise) (see also van Dooren 2011) . Marris (2011: 103) refers to this as "socially sanctioned destruction. " Others point out that protecting ecosystems requires managing and killing species in order to promote ecosystem health. Artist Mark Dion, in a newspaper interview about his Buff alo Bayou Invasive Plant Eradication Unit (a former bread truck reborn as a rolling artwork and support unit to help volunteers eliminate non-native plants), fi nds himself situated in the midst of this complex moral space. He says: "On one hand, we're taking seriously our relationship with nature and being responsible, trying to increase biodiversity. But that eff ort is based on killing things" (Gray 2011) .
In his book Insectopedia, Hugh Raffl es (2010: 381) provides insight into a situation in which an insect collector experiences a "sensibility that killing living things is wrong. " One might ask how this plays out in the context of killing introduced and invasive species. Do we have some desire or need to make killing somehow redeemable beyond the death of the animal? During my research I interviewed a woman who puts iguana carcasses in the bay for other animals to eat. Th is makes her feel better about having killed the iguanas. She does not want to kill iguanas to protect her plants, but she does it. Still others I have interviewed have no issue killing iguanas to protect their crops. Th ey, too, though pursue benefi ts from the death of the iguanas, using them, for example, to make fertilizer. Well-known ocean advocate Carl Safi na expresses a similar sentiment, writing in the New York Times (2012): "It's a sad commentary about how we're changing the world that killing and eating one of the world's most beautiful fi sh-as long as they're from the Caribbean or Atlantic Ocean-actually helps. I guess the one good thing in all this is: they are delicious. "
Killing and eating invasive animals does not necessarily imply that people believe killing animals is wrong. For example, while a number of divers I have spent time with in the United States Virgin Islands experience remorse aft er killing a lionfi sh, they are not entirely opposed to doing so because they are committed to helping protect the marine ecosystem. Quite a few insist on eating lionfi sh they kill, or sharing it with others, because they want to secure an additional positive outcome, beyond removing the invasive animal from the marine environment. Th ey do not want the lionfi sh to be "wasted" once it has been killed. Some go further to point out that the fi sh is only doing what it would naturally do. In other words, the fi sh is not to blame for the situation. Vegetarian and fi lmmaker Mirra Fine, of Perennial Plate, captures this point well (2012):
For vegetarians whose sole purpose of their food choice is sustainability and protecting the environment, eating invasive species is about as sustainable as you can get. But for other vegetarians (like myself) who don't want to kill animals for their own consumption, or for any reason … there[s got to be another answer to the problem. I mean, come on-invasive species were introduced to this country at no fault of their own, but rather due to the irresponsible actions of humans … So the current state of killing as many as possible seems unfair. But do we have any other options to manage these numbers?
While one option is to create a market for invasive species-although scientists suggest great caution on this point (see Nuñez et al. 2012 )-another is "learn to love them, " an expression popularized by ecologist Mark Davis (2009) . Th is may include eating them, but some suggest trying to live with them. For example, writer Emma Marris, in a commentary on invasive pythons and in response to a much-discussed debate in 2012 between herself and scholar E. O. Wilson:
But now that the Everglades has become an international treasure, these snakes, which are just doing what they evolved to do as they pig out on the native fauna, have been painted as evil and despicable. It's the blame-the-invasive-species narrative that's been in fashion for a few decades now … but it isn't the pythons' fault. It is our fault for introducing them. Yes, insofar as they threaten native species in the Everglades, I wish we could undo that mistake and remove them all. But it ain't gonna happen. And so, I suggest, we might try to learn to love the pythons rather than revile them. (Revkin 2012) Although ecologists might challenge Marris's declaration that pythons cannot be removed, she nonetheless raises key questions about how we as a society view invasive species, and especially how we think about change. Does a fear or dislike of any change substantiate the broad opposition to introduced and invasive species (Marris 2011: 107)? Similar to Marris, animator Drew Christie (2012) argues that the nutria, an introduced species, has a rightful place today in Washington state. He makes this case despite the fact that the nutria has caused signifi cant changes to the ecosystem (Jojola et al. 2005 , this study also notes that in some cases the nutria can be managed as a valuable resource). Christie is a descendant of the farmer who released the fi rst nutria into a river in Washington in the 1960s. In his piece for the New York Times, "Hi! I'm a Nutria, " Christie has the nutria argue:
I know I'm not really supposed to be here but neither are you! And really when do we get to draw the line on when someone else is a native? … Someone a long time ago came here and had kids and had kids and so on until someone had me. No one ever asked me one way or the other about it. I'm here now. You're here now. Let's just be friends.
Learning to love or be friends with introduced, or at least invasive, animals is likely a hard sell to many scholars and policymakers (see also Marris 2011: 3). For example, in response to what they called a "fl urry of recent articles [that] call upon the conservation community to embrace invasive species" (Lambertini et al. 2011 ; see also Raffl es 2011; Vince 2011), numerous leaders of conservation organizations argued in Science, "Now more than ever, academics should be supporting action against invasive species, identifying tomorrow's most damaging invaders to enhance prevention, and working actively to develop innovative tools to control, eradicate, or mitigate the impacts of the most harmful invaders" (Lambertini et al. 2011: 404) . Others urge caution when evaluating cultural perspectives in relation to invasive species management (Nuñez and Simberloff 2005) .
But condemning introduced or even invasive animals is in turn a hard sell to others. Critics might ask, for example, even if we can document which animals were in a place at one point in time, and even if we could get back to that, why should that be our mission? Do we have to make things right? What is right? Some argue that animals are now in place and we need to make space for them as well-either for practical or ethical reasons. Still others note that we might cause even more complications by trying to restore systems to something they once were (if we can even truly know what that was). Some point out that there may be cascading eff ects if we remove introduced species (Cadotte 2009 ). Work by Bergstrom et al. (2009a Bergstrom et al. ( , 2009b details how the removal of cats (an introduced species) on Macquarie Island in the south Pacifi c led to a direct increase in rabbits, which then decimated island vegetation.
Reconsidering Animals
In their work on uncertainty in the city, which examines "interspecies' thresholds, " artists Snaebjörnsdóttir and Wilson (2011: 7) tell us that the presence of pigeons, rats, foxes, mice, insects in cities represent, for some, a threat of some kind, a kind of leakage, and therefore a reminder of the fragility of our insulation from the "wild" and the unpredictability and "chaos" of nature. For others, the enfolding of human and animal habitats is a source of pleasure and fascination. For others again, there may be little conscious awareness until their personal boundaries are impinged upon.
Th e same might be said of introduced species. Th ey might be a "threat of some kind" and need to be managed, or an opportunity to "embrace the impurity of our cosmopolitan natural world and … to consider the many ways that non-native plants and animals-not just the nativesbenefi t their environments and our lives" (Raffl es 2011). Th eir presence challenges personal boundaries.
Claude Lévi-Strauss famously argued that animals are "good to think [with] … the animal world is thus thought of in terms of the social world " (1963: 89) . And indeed, one of the main threads constituting the tangle of introduced species in our collective scholarship and observation is how we vary in thinking and talking about introduced animals. Kirksey and Helmreich (2010: 552) point out that Donna Haraway, in When Species Meet (2008) , argues that "animals are not just "good to think" with but are "also entities, and agents, 'to live with. '" Th ey continue, noting, "that 'living with, ' of course, takes a variety of forms. " How we live with (or remove or kill) introduced species is of great concern to a wide range of scholars and observers.
We might also take interest in the "storying of places. " In their work on multispecies cities, van Dooren and Bird Rose (2012) , whose scholarship is situated in the environmental and ecological humanities, encourage us to "recognize storied-experience in nonhuman places. " Th ey want us to focus on "the value of an attentiveness to nonhuman storying of places: namely, its ability to provide new perspectives on the world, and in so doing to draw us into deeper and more demanding accountabilities for nonhuman others. " How can we situate introduced and invasive species in this perspective?
We can also explore emerging areas of scholarship situated at the intersection of visual and environmental anthropology. Here the webs of interspecies relationships are examined by attending to the emotional textures of intimacy, soundscapes of multiple species, and embodied, sensuous ways of knowing that do not privilege solely the agency of human actors. Concha-Holmes (2013b), for example, is producing and directing a fi lm that explores multisited, interspecies encounters in motion on the Silver River in Florida. She emphasizes the connections between introduced resident rhesus monkeys, other native species, and the humans passing through. She intentionally make use of video and audio layers to "place the viewer between images, sounds, memories, thoughts and representations encouraging access to those liminal spaces of 'betweenness'" (Concha-Holmes 2013a). She argues that such techniques are "fundamentally at odds with the unilinearity of language" but are nonetheless "critical to the use of video as an alternative space of knowing that is crucial to a postcolonial, feminist visual anthropology of multispecies encounters" (Concha-Holmes 2013a).
By drawing on multiple disciplines, we can provide fuller accounts of how species constitute their worlds. Although it is not clear what opening up new ways of knowing and interacting with introduced species in specifi c places will accomplish, it would at a minimum behoove us humans to have a better sense of other species' worlds-through their stories and from their perspectives. What does it look like from the introduced species' perspective? What is the angle from which an invasive species "sees" the world? Will looking more closely shape how we think and talk about introduced animals and populations? Might it shape what we want to do about animal introductions and invasions? Ⅲ ACKNOWLEDGMENTS Th ank you especially to the three anonymous reviewers. Th anks to Carlos García-Quijano for thinking with me early on and to Amanda Concha-Holmes who coauthored with me the text on the intersections of visual and environmental anthropology in relation to interspecies relationships. And special thanks to Ziggy Livnat for sharing with me his inspiring perspectives on the interconnectedness of the world.
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